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• 5-log reduction was achieved in each 
test, regardless of residence time, 
weather, and water temperature. 
There were no obvious differences 
between flat and parabolic plates for E. 
coli inactivation. 
• Further tests are needed to explain 
why the E. coli was inactivated so much 
more effectively than indicated in 
previous research and to find the least 
amount of time required for three-log 
reduction. 
• The thermal efficiency of the parabolic 
reflector is double that of the flat one. 
The difference between parabolic and 
flat water temperatures is dependent 
on the level of solar radiation.  
• To study the relationship between temperature and 
insolation, several three-hour tests were performed. Data 
was collected by an Arduino. 
• Water inoculated with a lab strain of E. coli, DH5!, was 
treated in the system for residence times of 2, 4 and 8 
hours over various insolation levels (full sun, cloud cover, 
and partial sun). Plate counts were done before and after 
each test, including a control sample that was kept 
indoors. 
• Solar water disinfection (SODIS) is a process by which 
microbially contaminated water is disinfected using solar 
radiation (specifically UVA and UVB), which damages the 
DNA of the bacteria and prevents reproduction [1].
• The parabolic dish concentrates the solar energy, 
increasing the temperature of the water more than the flat 
plate, aiding bacterial inactivation [2].
[1]      K. G. McGuigan, et al. (2012). Solar water disinfection (SODIS): A review from bench-top 
to roof-top. J. Hazard. Mater. https://doi.org/10.1016/j.jhazmat.2012.07.053 
[2]      Berney, M., et al. (2006). Efficacy of solar disinfection of Escherichia coli, Shigella flexneri, 
Salmonella Typhimurium and Vibrio cholerae. Journal of Applied Microbiology, 101(4), 828–836. 
https://doi.org/10.1111/j.1365-2672.2006.02983.x
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Solar water disinfection (SODIS) is a process by which microbially contaminated water is disinfected using solar energy. UVA and UVB radiation are passed through quartz tubes, damaging 
bacterial DNA and rendering them inactive. The purpose of this project was to define a residence time after which the water is effectively disinfected. While UVA and UVB radiation are mostly 
diffuse and independent of reflector style, water temperature is affected by sunlight concentration. Two reflector styles (parabolic and flat) were studied to identify how insolation level and water 
temperature are related and how that affects the bacteria inactivation process. A lab strain of E. coli, DH5! was used for its availability and because E. coli is a good general indicator of water 
contamination. 
Abstract
Research Questions
Background
Test Set Up 
• Quantify the amount of radiation required for three-log 
reduction in E.coli colonies. 
• Identify the relationship between solar energy and 
water temperature change for two different types of 
reflectors: a parabolic dish and a flat plate.
Acknowledgements: Thank you to the Keck Foundation for funding this project. Thanks to Jared Rees for helping with data acquisition and to Jacob Amos for helping 
with the SODIS reconstruction. 
Data Analysis
Preliminary Conclusions
Results
Fig. 4: Solar radiation and corresponding water temperature 
from 11:30am to 2:30pm. The temperature differences 
between flat and parabolic reflectors are most significant at 
maximum insolation levels. 
Fig. 6: Log reduction in E. coli over 2, 4 and 8 hours in 
partial sun. 5-log reduction was achieved after 2 hours.
Test Procedure
Fig. 3: SODIS under full sun.
Fig. 7: 
Example E. 
coli plates 
ready for 
counting. 
• Water samples were plated on LB Agar 
plates, incubated for 24-48 hours, and 
counted. 
• Temperature and insolation data were 
used to calculate the thermal efficiency 
of each reflector type. " = $%&Δ()**+,
Fig. 1: a graphical description of 
the SODIS water purification 
technique. Many households use 
PET plastic bottles. [1]
Fig. 2: SODIS Schematic.
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